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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
4/8/2009 has been entered. 

Specification 

2. The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 
of the following is required. The claims refer to "signal attributes", but the specification 
does not include this terminology in a way which would allow one of ordinary skill in the 
art to recognize which features correspond to the claimed "signal attributes". It is 
suggested to carefully review and amend the specification to include the term 
"attributes" in connection with, for example "EKG-signal 26" and "EMG-signal 24" and 
"noise-signal 28". 
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Claim Objections 

3. Claims 41 , 43-45, 47, 48, and 53 are objected to because of the following 
informalities: In line 15 of claim 1, line 4 of claim 43, line 3 of claim 44, line 4 of claim 
45, line 4 of claim 47, and line 2 of claim 48, it is suggested to insert --attribute-- after 
"EMG signal". In line 3 of claim 43, line 2 of claim 45, and line 3 of claim 53, it is 
suggested to insert -attribute-- after "EKG signal". In lines 2 and 4 of claim 47 it is 
suggested to insert -attribute— after "noise signal". Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 41 -45 and 47-50 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over US Pat. No. 5,524,632 to Stein et al. ("Stein") in view of US Pat. No. 
5,768,392 to Graupe ("Graupe"). 

In reference to Claim 41 

Stein teaches a method for determining an EMG signal out of a raw signal 
comprising the steps of: obtaining a plurality of signals from a subject via a plurality of 
electrodes (160,162) configured to interact with the subject to detect signals from the 
diaphragm of the subject, each electrode having a signal channel associated therewith 
(col. 6 lines 30-45, each electrode is a channel); combining the respective signals of the 
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signal channels to form a multi-channel raw signal that contains an EKG contribution 
arising from an EKG signal of the subject and an EMG contribution arising from an EMG 
signal of the subject (col. 6 lines 35-40); and automatically removing EKG artifact from 
the EMG signal (col. 6 lines 49-68). 

However, Stein does not appear to teach automatically electronically estimating 
an attribute of said contribution of said EKG signal of the subject to said raw signal and 
an attribute of said contribution of said EMG signal of the subject to said raw signal, to 
obtain an estimated EKG signal attribute and an estimated EMG signal attribute; and 
dependent on said estimated EKG signal attribute, automatically electronically 
determining an EMG window in a frequency range and frequency-domain filtering said 
raw signal only within said frequency range of said window to obtain said EMG signal as 
a filtered-out signal. 

Graupe teaches a method (see col. 5 - col. 10) of determining an EMG signal out 
of a raw signal comprising obtaining a raw signal (y(k)) that contains an EMG 
contribution arising from an EMG signal of the subject and an unspecified noise 
contribution (see Fig. 16B); automatically electronically estimating (col. 5 line 45 - col. 6 
line 3) an attribute of said contribution of said noise signal to said raw signal and an 
attribute of said contribution of said EMG signal of the subject to the raw signal, to 
obtain an estimated noise signal attribute (N(fj) or P(ni)) and an estimated EMG signal 
attribute ($(fi)); and dependent on said estimated noise signal attribute and said 
estimated EMG signal attribute, automatically electronically determining an EMG 
window in a frequency range and frequency-domain filtering said raw signal only within 
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said frequency range of said window to obtain said EMG signal as a filtered-out signal 
(see at least col. 6 lines 4-43 and col. 9 lines 28-45). Graupe teaches that this method 
allows for noise reduction without the need for a reference feed of the noise signal. 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention to have modified the method of Stein by substituting the noise canceling 
method taught by Graupe (i.e. estimating attributes of the noise signal of interest -the 
ECG in this case-- and the information signal and using these to define a filter and 
thereby providing a clean signal of interest) for the ECG blanking of Stein, because the 
substitution would result in a clean EMG signal without totally removing sections of 
EMG contribution which results from the method of Stein. 

In reference to Claim 42 

Stein in view of Graupe teaches the method of claim 41 (see above) and Graupe 
further teaches filtering said EMG signal that is filtered out from said raw signal (col. 6 
line 45 - col. 9). 

In reference to Claim 43 

Stein in view of Graupe teaches the method of claim 42 (see above) and Stein in 
view of Graupe further teaches automatically electronically dividing said window into at 
least two sub-windows with respectively different filtering criteria dependent on said 
estimated EKG signal and said estimated EMG signal (see Graupe col. 8 line 37- col. 8 
line 14). 

In reference to Claim 44 
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Stein in view of Graupe teaches the method of claim 41 (see above) and Stein in 
view of Graupe further teaches automatically electronically determining a width of said 
window dependent on said estimated EKG signal attribute and said estimated EMG 
signal attribute (see Graupe col. 6 lines 4-45, defining the filter determines its width). 

In reference to Claim 45 

Stein in view of Graupe teaches the method of claim 41 (see above) and Stein in 
view of Graupe further teaches the window has a lower frequency, and automatically 
electronically determining said lower frequency of said window dependent on said 
estimated EKG signal attribute and said estimated EMG signal attribute (see Graupe 
col. 6 lines 4-45, defining the filter determines its lower frequency). 

In reference to Claim 47 

Stein in view of Graupe teaches the method of claim 41 (see above) and Stein in 
view of Graupe further teaches automatically electronically estimating a noise signal 
attribute from said raw signal, and automatically electronically determining an upper 
frequency of said window dependent on said estimated EMG signal attribute and said 
estimated noise signal attribute (see Graupe col. 6 lines 4-45, defining the filter 
determines its lower frequency, the EKG signal is a noise signal). 

In reference to Claim 80 

Stein in view of Graupe teaches the method of claim 41 (see above) and Stein in 
view of Graupe teaches using said estimated EKG signal attribute and said estimated 
EMG signal attribute to identify a frequency range within said raw signal wherein said 
contribution of said EKG signal is weaker than said contribution of said EMG signal, and 
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determining said frequency range of said EMG window to substantially coincide with 
said frequency range in which said contribution of said EKG signal is weaker than said 
contribution of said EMG signal (By setting up a bandpass filter that allows the EMG 
signal through while not allowing the noise, i.e. EKG signal with Stein as modified by 
Graupe, this would at least be obvious because EKG has a lower contribution at higher 
frequencies than does EMG). 

6. Claims 48-50 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stein in view of Graupe as applied to claim 41 above and further in view of US Pat. No. 
5,671 ,752 to Sinderby et al. ("Sinderby"). 
In reference to Claims 48-50 

Stein in view of Graupe teaches the method of claim 41 but does not teach 
determining a middle frequency of the estimated EMG and using the middle frequency 
to monitor/measure at least muscle fatigue and muscle activity of the patient, activating 
a humanly perceptible alarm dependent on deviation of said monitored of measured 
muscle fatigue from a reference value, or automatically controlling a ventilator 
configured to interact with the patient to provide ventilation support to the patient 
dependent on said monitored or measured muscle fatigue. Sinderby teaches a method 
in which the center frequency of a diaphragmatic EMG signal is used to measure 
muscle activity fatigue and to optimize ventilator support (col. 1 0 lines 1 -20). It would 
have been obvious to one having ordinary skill in the art at the time of the invention to 
have modified the method of Stein by using the central frequency of the diaphragmatic 
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EMG signal to measure muscle fatigue in order to automatically optimize ventilator 
support as taught by Sinderby because this substitution would predictably result in 
controlling a ventilator using a diaphragmatic EMG signal as taught by Sinderby. 
Additionally, by controlling the ventilator based on the diaphragmatic fatigue, a humanly 
perceptible signal would be produced in the form of the motion/sound of the ventilator in 
response to a deviation of the fatigue from a reference value. 



Allowable Subject Matter 

7. Claim 53 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOHN PANI whose telephone number is (571)270-1996. 
The examiner can normally be reached on Monday-Friday 7:30 am - 5:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Max Hindenburg can be reached on 571-272-4726. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

J P 6/16/09 

/Max Hindenburg/ 

Supervisory Patent Examiner, Art Unit 3736 



